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OBSERVATIONS upon the METHODS and PROCESSES of ANTHRO- 
POMETRY. By Dr. PAUL TOPINARD. 

FOR many years it has been my duty as Assistant Director of 
the Laboratory of Anthropology, of which my lamented master, 
Broca, was director, to show to the pupils and to travellers the 
method of taking measurements upon the living body, according 
to the instructions of the Anthropological Society of Paris. I 
entered into their troubles, they related to me the difficulties 
they have experienced, and often, I must say, I have had to which 
confess that the theory and the practice were not always in 
accord. Moreover, at the Society I have many times had to 
make reports upon the rough lists of measurements collected by 
travellers, and with these I have also had grievous deceptions. 

As Professor at the School of Anthropology I have had to 
compare the proportions obtained by different methods in 
Europe and in America, and with the most varied reference 
points (points de repere), and here also I have met with many 
disappointments. Finally, I have measured for myself the 
skeleton, the living and the dead body; I have sought, and I still 
seek, how the system may be improved. 

I have therefore thought that there might be some interest 
in submitting to the Anthropological Institute the results of 
my experience before the Anthropometric Committee appointed 
by the British Association shall have presented its report. 

The greatest part of my course of lectures of 1879-80 has 
had reference to the canons studied in the arts and in anthro- 
pology. I have made a communication to the Society of 
Anthropology of Paris upon the instruments which I employ,* 
and I have just published a memoir upon anthropometry in 
general and upon the proportions of the trunk in particular.t 

Anthropometry, since. the time of Quetelet, means the 
measurement of the entire human body (living or upon the 
dissecting-room table) with the view to determine the respective 
proportions of its parts: 1st, at different ages, in order to learn 
the law of relative growth of the parts; 2nd, in the races, so as 
to distinguish them and establish their relations to each other; 
3rd, in all the conditions of surrounding circumstances, in order 
to find out their influence upon the ascertained variations. The 
systems of proportions imagined by artists from those of ancient 
India and Egypt down to the present time bear the name of 

* Bull. Soc. Anthrop, 1880, p. 269. 
t " Revue d'Anthropologie," 1880, p. 593. 
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Processes of Anthropometry. 213 

canons; the types discovered by anthropometry ought to bear the 
same name. Anthropometry then consists of all those accu- 
rate processes which lead to the knowledge of the different 
canons, according to the ages, the sexes, the races, the surround- 
ing conditions, etc. 

Its horizon is therefore considerable, and the types to be 
established require large series of subjects, in which individual 
variations shall disappear, so as to leave apparent only the general 
mean. The small number of skeletons which our museums 
contain is absolutely insufficient, and living people alone can 
supply the number indispensable to arrive at any degree of 
certainty. All our efforts should therefore tend to perfect 
the methods of operatilno, upon the living, and to simplify them, 
so as to render them accessible to all-to travellers, officers of 
the navy, recruiting agents, schoolmasters, etc. 

It follows that the number of measurements demanded should 
be reduced to those strictly necessary, and only those insisted 
on which are really useful and lead to the knowledge of one of 
the natural morphological divisions of the body. The more one 
exacts from a traveller, the more unsatisfactory are his replies. 
To obtain good measures, one should ask for few. Measurements 
taken obliquely are wanting, in accuracy, so are lengths taken 
with the tape; they ought then to be abandoned. Heights 
above the ground, breadths, some circumferences and perhaps 
the facial angle-to these we ought to limit our demands. 

To determine the canon of the proportions of a body is to 
establish the relation of the dimensions, constant in the same 
type, of the natural divisions of the body. The intrinsic pro- 
portions of each of those divisions comes afterwards, and 
gives rise to particular branches of the science: cephalometry, 
pelvimetry, etc. The dimensions to be obtained directly, or by 
the method of subtraction (as, for example, the height of the 
middle finger above the ground taken from the height of the 
acromion equals the length of the upper limb), relate to- 

1. The trunk. 
2. The head and the neck taken separately. 
3. The lower limb as a whole. 
4. The upper limb as a -whole. 
5. Each of the segments of the limbs, the hand, the fore- 

arm and the arm in the one case; the foot, the leg and 
the thigh in the other. 

6. The intrinsic proportions of the head (cranium and face 
with its further subdivisionis); of the trunk (shoulders 
chest, pelvis, hips) ; of the foot (heel, metatarsus, toes); 
of the hand. 

To find the reference points most exact and least subject to 
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2 I4 PAUL TOPINARD.-Observations upon the Methods and 

error, which will best give these dimensions, is the first problem 
to be resolved. 

Anthropometry having for its object (with some exceptions 
as the volume of the cranium, the height, etc.) not absolute 
dimensions, since that which is large in one may be small in 
another of a different stature, but relative dimensions, proceeds 
only by comparisons. Two methods in this respect claim our 
preference. In one, inaugurated by White in 1799, and adopted 
by Broca, the dimensions are compared directly with one another, 
one being reduced into centesimal fractions of the other; for 
example, the fore-arm compared with the arm or the maximum 
breadth of the shoulders with the maximum breadth of the 
hips. In the other method all the dimensions of the body are 
compared with one and the same module which in the canons 
of artists may be the nose, the hand or the finger, but 
which actually among anthropologists is by unanimous consent, 
the total height, taken as 1,000. 

But the height can be known only very approximatively upon 
the skeleton; it varies according to the method of mounting 
and its state of preservation; only in the living subject can the 
height give a certain element of comparison. This gives a 
second reason for relying upon, and for perfecting specially the 
methods and measurements which concern the living. 

But if it is only among the living that a sufficient number of 
subjects can be obtained to lead to a reliable conclusion, and if the 
certainty of this conclusion is increased with the numbers 
measured, medical men and anatomists, already occupied by their 
own avocations, cannot, without help, determine the different 
canons of humanity in the multiple conditions which we have 
named. 

Anthropometry is then forced to address itself to all the world, 
and consequently to put itself within reach of all. It must 
adopt points of reference, simple, easy to be found without 
anatomical knowledge, and yet true and precise. A measure- 
ment well taken, though not exactly corresponding to that which 
is wanted, is in fact of more worth than an uncertain measure- 
ment with errors of 2 to 5 centimeters, as not unfrequently 
occurs. A measurement which gives variations of more than a 
centimeter in the hands of an operator of average intelligence 
ought certainly to be rejected. In anthropolooy ten good 
observations do not always counteract one bad one. The 
difference of one centimeter, which I am here supposing, in any 
neasurement of moderate length, will often equal the maximum 
of the regular divergence between two different ages, sexes, or 
races. I have insisted upon this fact in my last memoir pub- 
lished in the " Revue d'Anthropologie " upon the " Mensuration 
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Processes of Anthropometry. 215 

du tronc."* One or two examples will make my idea better 
understood. 

The instructions of the Paris Society direct as the reference 
point for the inferior extremity of the thigh, the interarticular 
line which separates the external condyle of the femur from the 
upper surface of the tibia. The instructions of the Berlin 
Society prefer to this the external condyle of the femur. The 
English instructions, edited by Dr. Beddoe, indicate simply the 
articulation of the knee. The first point is anatomically perfect, 
but it is only accessible to a practised hand; the second wants 
precision, and moreover does not represent the actual extremity 
of the femur; the third is vague. On the other hand the anthro- 
pological statisticians of the American Civil War have taken 
the middle of the patella. To this it has been objected that it 
is not an anatomical point, and moreover that the patella is 
movable and changes its place with the contractions of the 
anterior muscles of the thigh. This is incontestable; but it is 
easily remedied. Place the subject upright, at ease, without 
giving him any special directions; wait kneeling before him; 
as soon as you see that the muscles are well relaxed, mark 
rapidly the centre of the patella with ink or coloured chalk. 
Nothing can be more simple. 

It is true that the centre of the patella is slightly above 
the articulation. I have proved upon the dead subject that its 
lower border corresponds to the anterior border of the upper end 
of the tibia, but if it is consideied of importance, it is easy to 
correct this difference. 

Thus, on the one hand, the anatomical school, that which 
guides itself by the skeleton, possesses an excellent refereiice 
point, the interarticular line of the knee, but one which can 
only be determined by a professional man; on the other hand, 
the school which is engaged principally upon the living has a 
point quickly accessible to every one, but not very logical, since 
the patella is only a sesamoid bone, and scarcely a part of the 
skeleton proper. Of the two, I prefer, for the living 
subjeet, and in consideration of the difficulties of travellers, the 
centre of the patella, although I have up to the present time 
always taken the only exact articular line. 

The separation of the arm from the forearm, so necessary for 
the important antibrachial index, is almost equally difficult to 
determine. A practised surgeon only can distinguish with the 
nail, the upper border of the head of the radius; the epicondyle 
gives considerable variations. On the contrary, the summit of 

* "Etudes anthropometriques sur les Cailons. lre Le Tronc," par P. 
Topinard (" Revue d'Anthropologie," 1880, p. 593). 
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216 PAUL TOPINARD.-Observations utpon the Meahods and 

the olecranon,* and the middle articular fold in front are easy. 
But they are not logical, or rather they do not give the real 
length of the two bones wished for. 

In anthropometry then there are two kinds of points of 
reference: the. one rational, agreeing with the conformation of 
the skeletoni, answerino to the real length of the bones, but 
which only an anatomist, and in some cases only a skilful 
anatomist, can determine; the other sometimes quite different, 
corresponding rather to the external configuration, sacrificing 
the truth, but not conducing to notable errors in the hands of 
ordinary persons. When it is impossible to reconcile the two, 
I maintain without any hesitation that it is anatomical exacti- 
tude which ought to give way. 

It happens, moreover, that even for the anatomist there is 
often no means of finding a point upon the living body, corre- 
sponding to a particular one on the slkeleton. Thus the length of 
the femur cannot possibly be measured in the same way in the 
two cases. Neither the head of the bone nor the true uppe'r 
border of the great trochanter, are accessible to measurement in 
the living. The anatomist is then forced to make a concession 
in this case. Why should he not make others when it is 
necessary ? 

Precision of the point of reference is the first condition of its 
value upon the living, and takes the lead of everything else; 
no one should deceive himself about this. Furthermore, the 
external proportions of the body clothed with its soft parts, 
muscles and tendons, deserve to be taken into consideration in 
anthropometry as much as the dry bones. 

The rule of conduct in the choice of reference points upon the 
living, and consequently the corresponding measurements 
suitable to make known the dimensions in length and breadth 
of the body, may be thus summarised. Take the anatomy of 
the skeleton, the true length of the bones, for a guide as far as 
possible. Then choose armong the points of reference proposed 
those which allow, by a system of conversion, the measurement 
adopted to be brought to that required. Thus some anatomists 
prescribe the upper border of the pubis (a point for many reasons 
inconvenient in practise) as the limit of the thigh; by adding 
42 millimetres for average statures, that is to say, the distance 
in vertical projection from the pubis to the summit of the head 
of the femur, the anatomical length of the thigh is obtained. 
But as soon as it is proved that a reference point is dangerous, 
that it leads to mistakes, it must be given up, and we must 

* When the forearm is flexed in placing the hand upon the abdomen between 
the umbilicus and the pubis, the summit of the olecranon comes to the level of 
the inferior extremity of the humerus. 
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begin once more to examine the external form. I cannot reach 
the head of the femur; the great trochanter and the pubis are bad; 
I try if the anterior superior iliac spine will suit travellers; I 
see objections to it; I seek elsewhere! Presently I shall show 
that there are still two ways of getting over the difficulty, and 
arriving at a satisfactory length of the thigh or of the lower 
limb. 

There is one consideration which should be thought of in 
the choice of reference points; this is the objection the subject 
may make owing to modesty, fear, or sensibility; the perinaeum 
for this reason alone ought to be rejected. It is useless to say 
that one cannot dream of usino, points subject to displacement, 
like the ends of the breasts. Nevertheless, we ought not absolutely 
to condemn purely cutaneous points; the articular folds in the 
extension of the limbs are very acceptable; the commissures 
also. I am not disinclined to think that the most elevated 
point of the skin, as apparent to the eye, at the level of the 
malar bones, ought to be accepted as the best "malar point" 
upon the living subject. 

Upon the skeleton it is anatomical truth whiclh is the 
criterion; upon the living it is the manner in which travellers 
can act in relation to the point proposed. The end to be obtained 
is uniformity of result in the hands of non-anatomical observers 
as well as anatomists. In order that a measurement should 
be good, it is necessary that, repeated ten times by the same 
operator, or by ten different operators, it gives practically the 
same figures.. For the largest dimensions, the discrepancy 
permitted should not reach a centimeter; for the elements of 
the cephalic index, Broca admits one millimeter; for the 
elements of the nasal index of the living, I scarcely admit even 
so much. 

The reference points being settled, the operator has to find 
them and mark them upon the skin, which is generally not 
done. How often have I seen in the old method the operator 
occupied with too many things, his hands encumbered, thinking 
that he has his finger upon the point, and taking in perfect confi- 
dence a measure different from that he intended, because the 
point has slipped and escaped him. A point of reference exact 
in one attitude is not so in another. When the arm is extended 
horizontally, the head of the humerus is carried inside of the 
glenoid cavity into the axilla, and the arm is shortened by 
1 or 2 centimeters. The acromial point is thus made fal- 
lacious; it gives the length of the limb well when it falls ver- 
tically; it does not give it in the horizontal position. The 
Anthropometric Committee, of the British Association ought 
strictly to forbid all measurements taken otherwise than in the 
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symmetrical attitude, standing in an easy posture, the arms 
falling, the legs together, the back and the head straight, 
looking forwards. 

In all cases, extension and flexion change the relative position 
of the parts, and consequently of the points of reference. Every 
surgeon knows what errors occur in the measurement of the 
length of the lower limb, in cases of coxalgia, when the anterior 
and superior iliac spine is taken. I have made experiments on 
the dead body upon the articular line of the knee, it becomes 
displaced in relation to the skin as much as 2 centimeters. 

The movements attending respiration are the greatest 
obstacle to measurement of the chest. Therefore, whatever be 
the point of reference accepted, care must be taken to place the 
thorax in a condition intermediate between elevation and 
deprpssion of the sternum, the ribs and the clavicle-that is to 
say, intermediate between inspiration and expiration, making 
the subject count or speak, but in a quiet manner. 

There are reference points which determine themselves; such 
is the seat, that is to say the natural base of the trunk in the 
living. It corresponds to the bi-ischiatic line of the skeleton. 
It is sufficient to make the subject sit upon the ground or upon 
a bench of which the height is taken. This is an excellent 
point of reference, which the most refractory natives immediately 
fall in with. 

But up to the present time the supreme cause of error is in 
the apparatus used. I think that at last I have solved this 
problem. 

Of the anthropometer which I use, constructed by Molteni, 
I have given a description and figure in the bulletins of the 
Society of Anthropology of Paris, 1880, p. 271, and General Pitt 
Rivers possesses one. It is of mathematical precision; an 
application of the process of the double square. A square slides 
in a graduated rule, kept vertical by a foot at its base, and which 
can be placed as desired, either before, behind, or on either side 
of the subject. It serves for all the vertical dimensions from 10 
centimeters to 2 lrLeters.* 

I have experimented on all the other systems proposed. All, 
taking into consideration the generally defective manner in 
which they are practised, give gross errors which render the 

* The method of projections for the vertical measurements and the process of 
the double square which results from it, is now accepted by all the world. It is 
that which the measurers of the Novara used, when they spoke of the plumb- 
line, it is that which the Americans have adopted at the very outset by the 
employment of the anthropometer of Bache. The instructions of the Society 
of Paris, of the British Association, of the Society of Berlin, are unanimous. 
The consequence is that the attitiude of the body with the arms dropped by the 
side of the trunk cannot be cuestioned. 
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results illusory. I do not trust any of them. The most 
general fanlt results from the operator having too many things 
to superintend at the same time, and from the operation being 
too long. The subject becomes fatigued, rests upon one hip, 
lowers one arm more than the other, contracts a muscle, so that 
there is no unity in the general conditions. 

The whole of the operations, as I practise them now, are 
divided into two periods, between which the suLbject as well as 
the operator can rest. 

Thus: the subject presents himself; we begin by talking to 
him, and take some notes upon his hair, the colour of his skin, 
etc., to give him time to calm his emotion. Then he is 
undressed, and without any hurry, all the reference points are 
determined one by one, and marked with ink or a coloured 
chalk pencil upon the skin. This operation is certainly the 
most delicate. The subject is placed in the prescribed attitude, 
the arms by the side, etc. Certain of the points are determined 
with the fingers pressed deeply into the soft parts; others are 
obtained by practising alternate movements of extension and 
flexion; others, as the centre of the patella, are fixed by the sight 
alone, touching being expressly avoided. 

When the point is once found, the fingers are gently taken 
away, the soft parts and the skin are allowed slowly to retake 
their place, the limb is put back into the prescribed attitude, and 
having been careful to make sure for the last time that the 
point has not escaped, the spot is marked. One is now quite 
easy. To do all this, a dexterity or savoir faire is needed, which 
can be acquired alone, but which ought to be taught. There- 
fore every one about to take measurements ought to have seen 
someone, already accustomed to do so, operate at least once. It is, 
however, quickly picked up. 

The second period is short. The subject having retaken the 
prescribed attitude, the legs upright, the body straight, the arms 
close to the side, the head fixed, looking 25 paces forward, and 
preserving this time a perfect immobility, the anthropometer is 
placed upon the most convenient side, which may be changed if 
desired, and, commencing with the vertex, tb e point of the 
square is successively carried to each marked point on the body, 
and the numbers dictated. The subject has time neither to 
become fatigued, nor to modify sensibly his attitude. 

With my portable anthropometer,* in consequence of its 

* I have proposed to the Anthropological Institute a still more simple apparatus, 
and which can be made by the traveller wherever he is. This is a wooden 
board, about 10 centimeters wide, and 2 meters in height, fixed at its base into 
a block of wood, heavy, but of small width, so that it may be placed as required 
on either side or before or behind the subject. Upon this boa-rd, a graduated 
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construction in two principal pieces, there is an interruption 
between the measure above and those below one meter. Biit 
in a school or a recruiting office, the anthropometer not 
requiring to be portable, may be constructed in a single 
piece, and the operation will occupy not longer than a minute. 
With the old process, putting on all possible speed, the same 
operation requires a quarter of an hour.* 

The division of the operations into two periods, the one 
during which the points of reference are determined and marked 
at leisure, the other during which the measures are read off, and 
finally the use of accurate instruments, this is the key of rny 
system. 

I should now enumerate the reference points, if not the best 
at least the most practical, the most easy for travellers who 
are not anatomists, to which I give the preference. But I must 
own that I am not definitively fixed upon some of these, and the 
researches which I have commenced upon this subject are not 
yet finished. 

In a general way, I follow the instructions of the Anthropo- 
logical Society of Paris. But I recognise that being taken from 
a purely anatomical point of view, they are not sufficiently at 
the command of the majority of travellers, and do not suffi- 
ciently take external morphology into account. The results of 
the long experience of artists are neglected in them. The 
height of the head and the number of times that it is contained 
in the total height, as well as the divisions of the head upon the 
median line seen from the front, into four parts, are not recom- 
mended in them. They .do not insist upon the height of the 
trunk, which is the centre around which all the other propor- 
tions turn. They forget the relations so variable according to 
the ages, sexes, and races, which there are between the breadth 
of the shoulders and the breadth of the hips. The method 
which they indicate for taking the facial angle is out of date. 

Of the following points, there is in my opiilion no question 
whatever: Vertex, auditory opening, inferior border of the chin, 
notch of the sternum, inferior border of the acromion, styloid 
process of the radius, extremity of the middle finger, umbilicus, 
point of the external malleolus, base of sustentation in the 
sitting posture, or seat. 

tape is fixed by two drawing pins and a square, of which the two branches meet 
at their flat sides, travels up and down. General Pitt Rivers possesses a small 
square of this kind. 

* The best process up to the present time was by the double anthropometric 
board of Broca fixed to a wall, and along which a square slided. But the second 
square called an " indicator," which accompanied this, the difficulty of getting 
into a good light, and the fixity of the posterior plane, rendered its management 
sometimes inconvenient. Then it was necessary to have a truly vertical wall. 
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As regards the elbow, the knee, and the origin of the lower 
limb, I must use some reserve. Sappey and Quetelet em- 
ployed the middle of the articular fold, the "bleeding point" 
in the arm, and the fold of the groin in the thigh. It is 
very possible that they are right. The Americans have taken 
the centre of the patella, and they also may have found the 
truth. 

As to the upper limit of the thigh, the great trochanter is cer- 
tainly bad for vertical measurements, and the anterior and superior 
iliac spine is far from having the value that is imagined, in fat 
or even moderately stout subjects. There is a simple method 
of solving the difficulty, which does not appear to have been 
thought of; the seat being determined as I have shown in my 
last memoir published in the " Revue d'Anthropologie,"* all 
that is below will give the length of the lower limbs. I will 
explain myself. 

By making the subject sit down on the ground upright, 
squarely, the legs parallel and extended, and taking the height 
to the vertex in this attitude, a measure is obtained which, 
subtracted from the total height, gives the length of the lower 
limbs; the same measure, diminished by the height of the head 
and of the neck, gives on the other hand the height of the 
trunk (seat to the sternal notch). 

My anthropometer gives all the vertical measures, conse- 
quently those of the face also, but I think it preferable to take 
these with a special instrument that I call the cephalometric 
square, and which I have described in the bulletins of the 
Anthropological Society of Paris, at the place quoted above. 
The measurements to which I allude are those which are in 
vogue in the arts, and which are established by the following 
points: the insertion of the hair upon the forehead, the middle 
of the line of the eyebrows, the base of the nose, the interval of 
the upper and lower incisor teeth, and the point of the chin. 
They give those proportions of the head seen from the front 
which are most important for the distinction of races. 

By the old methods, these measures or projections were taken 
by the aid of a square placed against a wall; but whatever one 
did, the head moved, and the measures were not comparable 
with one another. In my system the apparatus takes its bear- 
ing from the head itself; the operation scarcely lasts thirty 
seconds, and if tne head changes its position a little there is no 
inconvenience from it; the apparatus follows its movements. 
The measures are read from above downwards. The only pre- 

* " Etudes d'Anthropometrie. le Tronc," par P. Topinard (" Revue d'An- 
thropologie," 1880, p. 593). 
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caution to take consists in placing the head in such a position 
that the orbits face the horizon. Formerly, Broca and myself 
in my "Anthropology" recommended the head to be placed 
according to Camper's line. We have both given this up; this 
line raises the head too much. In taking these facial pro- 
jections, as well as in taking the height, the occiput should not 
be made to rest, as is always done, against the posterior plane. 
This movement throws the head too much upwards in brachy- 
cephalic people. The head should in all these cases be kept 
straight, in its natural attitude, the eyes looking to the horizon. 

I wish to insist strongly upon the measures of the fore part 
of the head of which I have just spoken being included in the 
English Instructions; they give the key to all the physiognomy; 
as the artists have well understood. 

The transverse measurements of the trunk cannot be taken 
by my anthropometer, nor by my cephalometric square. I use 
for them a simple sliding compass of wood, upon the model of 
the compas-glissibre of Broca, but 80 centimeters in length. 
These measurements can be reduced to the following :-I, the 
maximum transverse diameter of the shoulders, the branches of 
the compass resting upon the external face of the head of the 
humerus, which the deltoid muscle covers; 2, the maximum 
transverse diameter of the pelvis, or maximum bi-iliac diameter, 
embracing the twTo iliac crests; 3, the maximum transverse 
diameter of the hips, or bi-trochanteric diameter. The great 
trochanter, of which the upper limit is indefinite, and which 
ought to be rejected for vertical measurements, is on the con- 
trary good here, where its external surface is in quiestion. 

Among the circumferences one only appears to me very use- 
ful, that of the chest, as directed in the English Instructions, 
and revised by General Pitt Rivers. 

As to the facial angle, one process only gives it in a satis- 
factory manner, the median facial goniometer of Broca, one of 
the most ingenious instruments which has ever been devised. 
The most useful summit of this angle is that taken at the root 
of the median superior incisor teeth. If the traveller is disposed 
to take a second angle, the summit of this should be placed at 
the point of contact of the upper and lower incisors. A propos 
of the face, I recommend a measure very easy, and one of the 
most fertile in Anthropology, for the purpose of classifying 
races, and which deserves to ralnk even before the cephalic 
index. I mean the nasal index taken upon the living. Its 
elements, to be taken with the compass, are, the maximum 
width of the bise of the nose, taking care not to depress the 
alae, and the vertical height of the nose from its base to its root. 
The formula of the index is:-Breadth: Height:: X 100. 
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I cannot leave this subject without speaking of an operation 
which I recommend to travellers, and which gives excellent 
results. The natives fall in with it with the greatest facility. 
It consists in drawino the outline of the hand and of the foot 
placed flat upon a sheet of paper, with an ordinary pencil, from 
which a half circumference has been cut away from its whole 
length. The flat side thus formed follows the contour, but care 
must be taken to hold the pencil quite perpendicular to the 
paper, and there are two precautions to be observed :- 

1. The fore-arm should be placed so that its axis continues in 
a straight line with the axis of the hand placed flat. The leg 
should fall exactly perpendicular to the axis of the foot. 2. 
In beginning the operation upon the hand, the summits of the 
two styloid processes of the ulna and radius should be marked 
by a quick outward movement of the pencil. For the foot the 
pencil held quite straight should be made to slide from above 
downwards vertically along the tibia on the one hand, and 
the fibula on the other. When the tip of each malleolus is 
reached, the pencil goes beyond it and m-arks on the paper the 
place where it ftalls. The part situated behind the line which 
unites these two points, and which is perpendicular to the axis 
of the foot, represents the heel, the length of which in different 
races it is very important to know. 

To sum up: the measurement of the human body with 
sufficient precision to lead to averages which may be depended 
upon is a very delicate operation. The differences which the 
proportions of the body present according to age, sex, races, 
and surrounding conditions depend upon the smallest quantities. 
To attain them, the causes of error must be reduced to a mini- 
mum. Amorng the causes some are inevitable; one cannot tell, 
for example, how much one depresses the skin; for the breadth 
of the wrist, this gives differences which reduced to proportions 
of the length of the hand, are rather large. By choosing 
simple r-eference points, very easy to be felt or seen, certain of 
these are diminished; by marking these points bef'orehand with 
the chalk, the chances of error are further lessened. Errors 
from defective instruments should not be allowed to occur. 

The three fundamental principles are: determinating and 
marking the reference points slowly, taking the measurements 
quickly, and the possession of good instruments. The choice of 
the reference points is a fourth funidamental principle. ln 
relying exclusively upon exact anatomy, anthropometiy is only 
practicable to anatomists and medical men. But the knowledge 
of the types of proportions in all conditions of age, of surround- 
ing circumistances, of race, etc., necessitates that the largest 
number of subjects possible should be made available. I do not 
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ask such numlerous figtures as those of the Americans in all 
cases, but of series of the same nature, at -least a hundred in- 
dividuals. For that it is necessary to appeal to every one, that 
is to say, to put anthropometry at the command of every in- 
telligent person, it is necessary to simplify it, to ask only what 
is strictly necessary, and make sacrifices in favour of the most 
apparent points of reference. 

I feel sure, knowing the essentially practical spirit of the 
English race, that the Anthropological Committee instituted by 
the British Association will take these principles as the basis 
of their operations. 

MAY 25TH, 1880. 

E. BURNETT TYLOR, Esq., F.R.S., President, in the Chair. 

The minutes of the previous meeting were read and confirmed. 
The following presents were announced, and thanks were 

ordered to be returned to the respective donors 

FOR THE LIBRARY. 

From Professor AGASSIZ.-Bulletin of the Museum of Comparative 
Zoology at Harvard College, Cambridge, Mass., Vol. VI, 
Nos. 5-7. 

From the SOCIETY.-Proceedings of the Royal Society, No. 203. 
From the SOCIETY.-Journal of the Society of Arts, Nos. 1434, 

1435. 
From the SOCIETY.-Proceedings of the Royal Society of Tasmania, 

1878. 
From the SocIETY.-Mittheilungen der Anthropologischen Gesell- 

schaft in Wien, Band IX, Nr. 11-12. 
From the SOCIETY OF ANTIQUARIES.-Archaeologia. Vol. XLV, 

Part 2; Vol. XLVI, Part 1. 
From the ASSOCIATION.-Journal of the Royal Historical and 

Archaeological Association of Ireland, July, 1879. 
From the EDITOR.-" Nature," Nos. 550, 551. 
From the EDITOR.-Revue Scientifique, Nos. 46, 47. 
From the EDITOR.-" Correspondenz-Blatt," May, 1880. 
From the EDITOR.-Revue Internationale, No. 5. 
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